Effect of ribavirin, levovirin and viramidine on liver toxicological gene expression in rats.
The ribavirin/interferon-alpha combination is currently the standard therapy for patients with chronic hepatitis C. However, ribavirin causes hemolytic anemia as a significant side-effect. Levovirin, an L-enantiomer of ribavirin, possesses similar immunomodulatory activity to ribavirin but lacks direct antiviral activity or hemolytic anemia. Viramidine is a liver-targeting prodrug of ribavirin with much less potential for hemolytic anemia. The aim of the present study is to profile the hepatic toxicological gene response to ribavirin, levovirin and viramidine. Rats were dosed orally with 120 mg kg(-1) day(-1) of ribavirin and viramidine and 2000 mg kg(-1) day(-1) of levovirin for 8 days. Ribavirin did not cause any significant change (>threefold) in gene expression as analyzed by the Affymetrix GeneChip technique. Levovirin decreased the mRNA level of CYP7A1 by fourfold but did not affect the expression of CYP27/CYP7B1 that functions as an alternative pathway for cholesterol metabolism. Viramidine down-regulated both expressed sequence tag 233569 and heat shock protein 86 genes threefold. The changes at mRNA level of these genes were confirmed by the reverse transcription competitive polymerase chain reaction technique. None of the compounds changed the liver/body weight ratio, the major cytochrome P-450 protein levels or enzyme activities. The data indicated that a high dose of ribavirin, levovirin or viramidine did not cause significant change at the transcription level of most of the liver toxicological genes.